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RPI VP-CCK 


2.0 DESCRIPTION 


The VP - CCK VARIPULSER is a precision, "POCKET SIZED" pulse generator that 
can be utilized in the field or laboratory. The crystal controlled time base provides 12 separate output 
frequencies that are accurate to 0.01%. The heavy duty construction and "STATE OF THE ART” circuitry 
are designed to provide the professional user dependable operation. The OUTPUT SIGNAL from the 
VARIPLUSER can be varied from 3.5 mv p-p to 5 V p-P in 12 separate ranges controlled by the RANGE 
switch on the front panel. Operation with most instruments is compatible because of the 1500 vdc 
isolation of the output signal. Dependable operation is assured because the internal battery is constantly 
monitored by the LOW BATTERY circuitry and AUTOMATICALLY indicates when the battery must be 
replaced. ' 


3.0 THEORY OF OPERATION 


The VARIPULSER utilizes the very latest field proven, solid state circuitry 
and construction method to assure accuracy and reliability over a wide range of operating 
conditions. HEAVY DUTY industrial type printed circuit boards and construction methods 
are utilized to produce a very rugged and shock resistant instrument. All of the 
components including switches are mounted directly on the PC board to eliminate wiring 
and increase the reliability of the instrument. The integrated chips U1 and U2 comprise 
the crystal controlled oscillator that produce the primary signal utilized though out the 
VP-CCK. The crystal time base produces a 1 Mhz signal that is accurate to 0.01% from -20 
Cto 70 С. The frequency of the crystal time base is fixed and cannot be adjusted. Тһе 
output of U2 (100 kHz) is fed to U3 which divides the 100 kHz input signal by 12 and 
produces a 8333.33 pulses/sec signal at it's output. The output of U3 is fed to U4 which 
divides the signal by 10 to produce 833.33 pulses/sec. The output of U4 is fed to US, 
another divide by 10 circuit that produces an output of 83.33 pulses/sec. The output of 
US is conveyed to U6, another divide by 10 circuit to produce an output of 8.33 
pulses/sec. The final circuit divides the 8.33 pulses/sec output of U6 by 5 to produce 
the lowest output signal of 1.67 pulses/sec or 100 pulses per minute. The different 
frequency output signals a selected by the range switch (SW-4) connecting the output 
circuitry to the appropriate divider signal. U9 is a buffer circuit utilized to produce 
a constant amplitude positive or negative pulse. SW-2 located on the front panel selects 
the output polarity of the signal. The signal from SW-2 is fed to the buffer amplifier 
Q4. The output of Q4 is adjusted to 5.00 v p-p. A precision resistor divider network is 
connected to Q4 though SW-3 the AMPLITUDE OUTPUT control located on the front panel. The 
AMPLITUDE OUTPUT control operates the precision resistor divider that selects the 12 
separate output signal levels. The output of the AMPLITUDE OUTPUT control is connected 
to the OUTPUT BNC connector. The output signal is isolated from external voltages up to 
1500 vdc by a capacitor that passes the output signal pulses but blocks external DC 
voltages. Q1 and Q2 constitute a precision voltage regulator used to maintain the power 
supplied from the battery at a precise voltage over the useful life of the battery. U8 
is the LOW BATTERY monitoring circuit that constantly monitors the battery output voltage 
and lights the LOW BATTERY INDICATOR when the battery must be replaced. 
Figure 1 FRONT PANEL CONTROLS, Figure 2 PC BOARD COMPONENT LOCATION and the schematic 
show the location of the components and controls utilized in the VP - CS. 
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RPI VP-CCK 


5.1 INSTRUMENT OPERATION - CONTINUED 


5.2.6 VP - CCK is now operating. OUTPUT frequency and AMPLITUDE can be adjusted 
during operation by simply adjusting the proper control. 
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FIGURE 1 
FRONT PANEL CONTROLS 


PRINTED CIRCUIT BOARD MAJOR COMPONENT LOCATION 
FIGURE 2 


6.2.3. CHECK OUTPUT FREQUENCY 
6.2.3.1. Remove TOP housing of the VP - ССК by removing the #4 screw 


6.2.3.2. 


6.2.3.3. 


6.2.3.4. 


6.2.3.5. 


6.2.3.6. 


6.2.3.7. 


6.2.3.8. 


located in each end of the housing. 


Connect the digital counter to pin 15 of U3. 


100,000 cps + or - 10 cps. 


Connect the digital counter to pin 15 of 04. 


8333.33 * or - 1 cps. 


Connect the digital counter to pin 15 of Us. 


833.33 cps * or - .1 cps. 


Connect the digital counter to pin 15 of U6. 


83.33 * or - .01 cps 


Connect the digital counter to pin 15 of U7. 


8.33 cps * or - .001 cps. 


Connect the digital counter to pin 14 of U7. 


.833 cps * or - .0001 cps. 


Counter should indicate 


Counter should indicate 


Counter should indicate 


Counter should indicate 


Counter should indicate 


Counter should indicate 


Verify the correct output frequency is present at the OUTPUT C. 
Connect the digital counter to the OUTPUT C. Verify the output 
frequency on the FREQUENCY CPM switch agrees with the digital 


counter. 


6.2.4. CHECK LOW BATTERY INDICATOR CIRCUIT 


6.2.4.1. Remove TOP housing of the VP-CCK by removing the Я4 screw 


6.2.4.2. Remove the battery from the battery holder. 


located in each end of the housing. 


6.2.4.3. Connect the positive terminal of the DC power supply to the RED 
(male) terminal of the battery holder. Connect the negative terminal 
of the power supply to the WHITE (female) terminal of the battery 


holder. 
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VP-CCK 


7.0 PARTS LIST 


7.1 CRYSTAL CONTROLLED VP - CCK-- P/N 8908 


RPI P/N 


DESCRIPTION 


PRINTED CIRCUIT BOARD REV. 2 


22 PF - 1KV CAPACITOR 
.1 MFD 50V CAPACITOR 
100 PF 160V CAPACITOR 
0.02 MFD 1.4KV CAPACITOR 
2.2 MFD 50V CAPACITOR 
1N4744 DIODE 

1N914 DIODE 

10 MEG 1/4 W RESISTOR 
430 K 1/4 W RESISTOR 
100 K 1/4 W RESISTOR 

82 K 1/4 W RESISTOR 

68 K 1/4 W RESISTOR 

10 K 1/4 W RESISTOR 

15 K 1/4 W RESISTOR 

240 OHM 1/4 W RESISTOR 
270 OHM 1/4 W RESISTOR 
150 OHM 1/4 W RESISTOR 
51 OHM 1/4 W RESISTOR 
39 OHM 1/4 W RESISTOR 
10 OHM 1/4 W RESISTOR 
1 K 1/4 W RESISTOR 

27 K 1/4 W RESISTOR 

33 K 1/4 W RESISTOR 
RESISTOR SELECTED 
470 K 1/4 W RESISTOR 

50 K POTENTIOMETER 
3.3 K RESISTOR 

2N4424 TRANSISTOR 
2N4402 TRANSISTOR 
TOGGLE SWITCH 
ROTARY SWITCH 1P-12 POS. 
KNOBS BLACK 

CD4096 INTEGRATED CIRCUIT 


MC140I7BCP INTEGRATED CIR. 
MC14566BCP INTEGRATED CIR. 


ICL821ICPA INTEGRATED CIR. 
MC14538 INTEGRATED CIR. 
110 MHZ CRYSTAL 


VP-CCK 


REFERENCE 


PCB 
C1, C2 
C3-C7 & C8-C12 


R13 
R14,R15,R16,R17 
R18,R19,R20, R21 


R28 
Q1,Q2,Q3 

Q4 

SW-1 & SW-2 
SW-4 & SW-4 


22 20d 22NNN=2090Q22NanAbaanayanonamda yaaa. yo > 


e 


QUANTITY REQUIRED 
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SCHEMATICS 
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VP-CCK 


8333. 33CPS 833. 3CPS 
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12 POSITION 
ROTARY SWITCH 


AMPLITUDE 
SEE CHART FOR RESISTOR VALUES R8 — R21 


REF 
PN 8902 VP-CC 
PN 970€ VP-CS 


PN 12364 VP-2CK & VP-CCK TYPE C 
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